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Gentlemen, 

If the following Treatife may 
anlwer the Purpofe of extending 
ufeful Knowledge, or clearing up any 
doubt, as to the true operation of 
Mechanical Powers, the Approbation 

of 



(iv.) 

of your learned Body will be its beft 
recommendation to the perufal of 
thofe for whofe IJfe it is intended; it 
is therefore refpeftfully fubmitted to 
your determination by 

Yow Obcdieiit, 
Humble Servant, 

THE AUTHOR. 



ADVERTISEMENT. 

Independently of the satisfaaion 

arifing from the invefligation of abflraU 

Truth, the utility of duly underjianding xjohat-- 

ever relates to the SubjeSi of the following 

Pages, muft he acknowledged by all who con-- 

fider the general application of Machinery 

to almofl every branch of our ManifaBorieSy 

to be both expedient and necejjary ; expedient^ 

N as much cheaper than manual labour , and 

\\ necejfary, as manual labour is inadequate in 

many cafes to the Fabrication, and in others 

to the demand of our Manifadures. 

The 



ADVERTISEMENT. 

The very refpeEtahle authorities to which 
the Author found he had to oppoje his Opini-^ 
ons in fever al parts of this Enquiry^ for 
fome time prevented his publipiing them; but 
having been fuccefsful in the application of 
thofe of his Principles which he has reduced 
to Practice, and his Treatife on Wheel Car- 
riages having viet with a favourable recep^ 
tion, he is induced to lay them before the 
Public. 
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: .AN ENQUIRY, &c. 
• s E CT ion; 1/ 



OfthS Defcent of .Heavy Bodied near the 
Surface of, the Earth*- 

Experiments haw difcovered, that 

a heavy body, near the furfape of, the earth, 
will fall in one feoond of time through 
16 ft. ^ in*, of void fpace;, and that this velo- 
(ky gqigftaijtly accelerates ip the ratip of thi^ 
fqiyirips of the tiHjes ki.v^hjich t^, bpdj falls ^ 
from which we may de^ermine^: that in twp 
feconds it will be carried through :a,f?ill of 
6^ ft^.8 in. or 4 (fj^utare of a) times 16 ft, 2 in> 
}n 3 feconds through 145 f^^ in. which is 9 
j^fquare of 3) times 16 ft. 2 in. andfo on, in- 
B crealing 






( 2 ) 

€reafing as the odd numbers l, 3, 5, 7, 9, &.c, 
Forifitfellthroughonegivenrpaceinacertain 
time, in the next equal time it would fall 
through three fuch fpiaces; which added 
to 1 is 4, (the fq^are of 2) ; in the 3d equaf 
time it would go through 5, which added to 
what it went before^ is 9 (the fquare of 3) 
and fo on. — And the reafon of this pro- 
portion in the acceleration will be evident, 
if we confider that a body firfl yielding to 
the a£lion of gravity, begins to fall widi a 
motion, the fmalleft poffible; but by the con- 
tinuation of that aftioii upon it, it's motion 
is conftantly and regulariy increafed, till we 
fuppofe it arrived to a certain place in a 
Correfpondent time, both which fpaec and 
time we will denote by the number" 1.— 
Now as it began it's fall (from a ftate of 
reft,) with the leaft motion pofiible, which 
was uniformly increafed by the aftion of 
gravity, a medium of the degree of motion 

'•'•'. it 
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tt had in falling would carry it equably 
thrcHigh the fame fpace, in the fame time^ 
if the caufe of the firft motion ceafed to 
aft' on, and accelerate it;r-!-the motion there- 
fore it has acquired ^t it^s arrival at this 
place mufl; be double the medium of that 
a^ingon it in it's fall; confequently, in 
the iame time would carry it through dou* 
ble the fpace, without, the caufe continue 
ing to aft on it; but as that caufe^ when 
it does aft, is fufficient to carry it through 
the fame fpace in the fecond given time 
as in the firft, that i added to. 2 (the in- 
dependent motion it acquired by the firft 
timers fall,) rnakes 3, and tljis added to the 
1 it fell -in the firft time, makes 4 (fquare 
of 2 as before). — When it arrives here, 
it has by the fame reafoning acquired an 
independent motion of 8, in ^ times, which 
is 4 in 1, and that added to 1, which it faljs 
ty the aftion of gravity in e^ch tinae makes 
3 2 §, which 



(4) 

5, which added to 4 it has fallen in the pre* 
ceding times, makes 9^ the fqiu^re of 3.-^ 
Therefore at every period the independent 
motion acquired by the falling body is in 
geometrical proportion to the times, and 
double the fquare root of the diftance falU 
en through, agreeably to the table below. 

If the firft time be fixed to a quarter of 
a fecwid, the body will fall in the following' 
progreflBon* 

TABLE, 



Timet. 


Fall in each 
Time. 


Fall at the dif- 
ferent Perioda, 


Independent 
FaU acquired. 


jft— 1 of fee. 


F. 1. 

— » i 


F. I. 

r t i 


F. I. 

— . 1 


2d -J 


— ^3 i 


4 * 


4 1 


3i-k 


— 5 1 


9 1 


6 4 


4th -J 


— 7 i 


16 V 


» }\ 



N. B. The laft column fiiews the aftual and indepen- 
dent velocity the body has acquired at the end of each 
term ; which is what it would continue to move with per 
^ fecond, if the adion of gravity were Removed. So that 
a body having fallen through i6 ft« 2 in. in one fecond, it 
would acquire a velocity of ^2 ft^ 4 in. per fecond, indo* 
pcftdcnt, 

Thusi 
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Thus it is demonftrable, that if a number 
of balls of any weighty matter were placed 
^on the wall of a tower, or other eminence, 
and were to be pufhed forward in fuch a 
manner that they fliould fucceffively fall, as 
faft as one gave place to the other, yet 
would they run from each other, as deTcrib^ 
ed by plate i, fig. i. For if the ball (a) 
were to fall to b, and then another took it's 
place; — while this laft was fiiUing through 
the firft fpace^ the firft ball would reaeh to 
C, gnd ib fucceffively tod, f, &c. 
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SECTION n. 



Of the Defcent of Water , and the efe&, of ■ 
U^s pafjin^ through Tubes, and other VeJfeU. 

ff 

VV ATER, like other heavy bodies, would 
bbferve the fame rules in open fpace ; and 
therefore if it be poured from an eminence, 
though the ftream may be continued from 
the veffel, yet would it not remain fo dur- 
ing it's fall^ but the firft efcaping, would 
fall away from the laft, and increafe in diA 
tance from it till it reached the end of the fall. 
The reafon why it ftiould be otherwife, 
when confined, and falling through a tube 
fuch as plate j. fig. 2d. will arife from the 
following confideration ; that, although by 
fiUiftg the refervoir on the top, and the water 
falling into the tube, it's parts would have a 

ten^ 
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tendency to divide, ahdlfaave fepanctemb^ 
tidns, according to their fucceffive times of[ 
begimng their fails; yet if the tube be tegit* 
lar, and equal in itV bore, no portion of the 
column of fluid can go fafier than another^ 
becaufe the preffurie of the furrounding at- 
mofphere would keep it together, and not 
fuffer by it's divifion a vacuum between it's 
parts:— therefore in fuch a cafe, inftead of 
failihg out of the lower end of thetube, with 
^ velocity fufEcient by an equable motion (iF 
gravity were fufpended) to carry it, through 
a fpftce doviU the height of the tube, in the 
time a body would fall thelength of it,'aS? 
ihewo above; it's impetus would only carry 
it through a fpace as long as the tube, itf 
the fame time diat it would fall tfie length 
of it; for it would all fall with the mediuni 
of the velocity of a folid body in falliilg 
ihat length. But this defeft of natural ^isior 
uon may b)s remedied, : by ' formingitht tiibd 
a like 
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Idee a tnnnpet^ and lof the proportion of filgL 
^d.plaie i. or of any other exceeding itin it^l 
vppcT parts ;*-^for then it will contain fuch 
4|Uflrcititk8 of a fluid in iC$ diilerent propor« 
tiooate heights^ as are eqnal to the spaces 
through which they would fall by their natu* 
ral weight, (making up in bulk what is wam«- 
30g in length); if therefore,. there were a fup* 
ply at top, by a proportionate defcent of tb^ 
fluid in each part the motion would b« 
agreeable to the defcentof a body falling by 
accdbrated motion; for as rhuch would de« 
icend by it's fall from a to b, as from b<o 
C, or c to d. Sec. whidi are the natural falls^ 
and the fluid would lave no ta^xkiicy to 
divide in the tiAc. In this cafe, therefore, the 
ifitiiog of a &nd through a hole in the bot« 
torn of the vefTel wcmld be with a velocity 
ec|ualito that wihiich a heavy bt>df Wotild ac-* 
q«iiife' by failing through a fpace equtsd to thd 
hei^ of the fluid, and which^ as faid'b^fore^ 

is 
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$5 double the medium of velocity it had in 
£iliing, or iti other words^ fuf&cient indepen^ 
dently to carry it through double the fpace 
it had hlltn in the fame time.— Thi^ reafon- 
ing is new, (at leaft to myfelfi not having met 
with the caufe of the effeft before mentioned 
any where explained ;) but the common doc- 
rine of bodies falling in open fpace is accept-^ 
ed by moft philofophers, and was that of the 
excellent Sir Ifaac Newton, who in the 
procefs of his inveftigation, lays it dowpas 
a law of Nature, '* That the comparative 
" impetus or force of bodies in motion, is^ as 
*' the velocity with which they move multi* 
^ plied into their quantities of matter." 

I fhould have thought it highly affuming 
in me, to contradict in any terms fuch great 
authority; but having occafionally had 
fome cafes to inveftigate, in which this law 
was concerned, and not finding it to fojive 

C in 
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in a very fatisfaftory way the doubts I had 
to determine, ahd cOnfidering a blind ad-^ 
herence to* feiny doftrine,' without a convic* 
tion of the jiiftnefs of it's principles, as a bar 
to knowledge and difcovery, I thought it 
fight toexprefs my objeftions to that doc* 
trine, hoping, that it may be the means of 
exciting to a further inveiligation fomc 
perfon better able to purfue it, and tend to 
fettle a fiibjc6l| fo worthy, by it's general 
concern, the attention of alL 

In this having had occafion to refer td 
forhe books which I had never before con- 
fulted on the fubjeft, I foon difcovered that 
the opijnion which I had taken up (and 
which was^. that the comparative force of 
bodies in motion was as the fquare of their 
velocity, multiplied into the quantities of 
their matter,) was not new, as I had conceiv- 
ed, but had been hinted by Huygens, and 

adopted 



adopted by Leibnitz and his followers ; who 
in itiany publications had fupported their 
Opinions againft the Newtonians, with ar- 
guments and experiments many of which 
I had previoufly conceived. — 

Some of thefe I confider ais cbiiclufive 
but, as they are in print,' I fhall not 
here repeat them ; offering only fuch as ap- 
pear to be new, and are convincing to me 
of the juftnefs of the latter ddftrine, at 
leaft till, other arguments are prefented 
than thofe which I am at prefent acquaiijt- 
^ed with.-;-Preparatory to this, the following 
.confi derations aad pofitions areneceffary^ 
and require the affent of the jreader. 
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SEC T- nit 



OJ the varioiu kinds of Fprpes, and theif 
lEff^s on Mecfimiccd Powers. 

Jt OWERS, or forces, in a mechanical 
fenfe, are of three kinds, under two diftinft 
heads; firft, the inaftive, refifting power, 
pr vis TTwrtua, which admits of no variation, 
neither can have any thing in it relative to 
quantities of matter, fpace, time, or velo- 
city, (which laft isf a compound of the two 
preceding it) for fliould it yield to the force 
applied, it's diftinftion alters.— Such is the 
refiftence which a table, wall, &c. makes toany 
power, pr thing placed on, or againft them. 

Second, 
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Second^ That kind of a£live force, or vis 
mva^ which ari&th from the peFcuffion or 
llroke of any bpaiy in motion^ (however 
that motion might h»yc been received) 
whofe quantity of power or force muft be 
a certaki compound of it's quantity of mat^ 
ter, and quantity of velocity atthe time of 
percuffion, without regard to the fpaco i| 
might have before paft over, for that eaa 
have no reference to a poft a3:ion ; thus, 
finy iiKiependent body, having a certain 
degree of motion once given it, would con- 
tinue to move equally till it were oppofed 
by fome other body, againft which it s ad** 
ion would be equal, in whatever point of 
it's courfe they (hould m^eu 

Third, Thj^t other kind of vis viva which 

\s produced by gravity or otherwife, on two 
bodies connefted by fome machinery to 
each other;^ and is compounded equally of 

quantity 
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quantity and fpace, without regard to time 
w velocity. — Such is the a3ion^ of m^itter 
yielding to gravity, or the attrafiion of the 
earth, and conftantly expending itfelf on 
fome oppofing power; in which cafe.it i$ 
evident, that a certain power lies in a giyea 
qu»itity of matter, in refpeft to a given 
perpendicular diftance^ however faft or floMr 
that power be ufed, andisfubjeS: toa num- 
ber of variations by ihe ufe of mechanic^ 
powers ; thus, if I have an hundred pounds 
weight of any matter to lift through a foot 
bf fpace in a line direftly contrary to the 
earth's attraction, (or upwards,) I may ef- 
£tQi it by the leaft poffible quantity more 
than an hundred pounds weight, moving by 
the aftion of gravity through the fpace of 
one foot downwards, either by meanS of an 
equal balance, by a fimple pulley, or by a 
4ouble plane of any equal inclinatioo* 
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' Ex : -Iti the double inclined place E C F 
plate ad. fig, ift. fup|)ofe the weight A to 
be one hundred pounds, from which let a 
line be carried ovier the pulley C and iFaft- 
ened to B, (a weight of little more thian one 
hundred pounds) it would, (if the planes 
EC and C F were equal,) raife the ball A up 
.the inclined plane, jufias much as B defcend* 
ed, and no more, which fuppefe to be a foot 
perpendicular defcent, A would be juft Id 
much raifed, and the fame would happeti 
by inverting the planes, and making ufe of 
two pulleys inftead of one, as in figure 2d. 

Or it may be effefled by the aftion of 
little more than fifty pounds through two 
feet defcent, or twenty five pounds through 
four feet defcent by means of any of the 
mechanical powers, — converting the equal 
balance into a lever, the fingle pulley into a 

coin- 
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compound fet, or the equally inclined planesi 
into unequal ones; thofe powers, therefore 
which are made up of matter ^xiAfpaceg 
ivLch as one hundred pounds raifed one foot, 
fifty pounds jwo feet, or twenty-five four 
feet, (whether this be an hour, a day, ofi 
month in the operation, or whether the mo- 
tion or velocity be fwift or flow) are a 
balance to each other, and may be confid* 
ered as equal, and exprefling the jaioe 
powen 



&E a 



(in 



S fe d t i O N IV; 



Of tht Application of the preceding bmjider- 
ations to prdve the teibnitzian DoBrine of 
the Percu0on of Bodies in Motion. 

These prtmires being allowedi (and I 
think they ate incontrovertible) it will be 
no difficult mattet to prove, that the com- 
parative force, momentum, impetus, or po^ 
wers of equal bodies in motion, are as to the 
effeft of their perGuJfion^ as the fquare of 
their velocities, and confequently that th* 
fame powers of bodies of unequal weighty, 
are as the fquare of their velocities multi-*; 
^lied into their refjpeCliVe weights^ or quan- 
tities of matter. — For it is a generally well 

D known 
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known and acknowledged faft, that a pen- 
dulum, (fuch as is ufed in clocks,) raifed 
to any given height, and let fwing freely, 
(fome fmall allowance being made for the 
refiftence of the . medium in which it vi- 
brates and the friftion of it's axis,) will rife 
by the power gained in it's fall, to the fame 
height on the other fide of the perpendicu- 
lar, then return back to it's firft place, and 
continue to make equal vibrations ad infini- 
tum. — So would it happen to a ponderous 
ball, (the fame allowances being made for 
friftion, &c.) if it were let run down fuch 
a double inclined plane, as fig. a. plate 2. 
for inftance fuppofe from B; the power 
it w^ould acquire by the defcent to E. F. 
would be fufficient to raife it an equal 
height on the oppofite plane, to which it's 
direftion would be diverted, provided it be 
contrived by cufvating the angle at E F, 
to make that diverfion gradual and firee 

from 
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from fhbck ; and this would happen 
in the fame manner let the ball run from 
whatever part of the inclined plane it may ; 
correfponding exaftly with the aftion on 
the inclined plane, confidered as a balance 
when the figure was before treated of. It 
cannot be objefted to this reafoning, that 
the ball's afcending on one plane, by it's 
defcent on the other from an equal height, 
affords not a fair argument, as the power 
is not communicated to a fefcond body ; for 
whatever power exifts in any body may 
be communicated in equal degree, pro- 
vided that by the- contrivance or mode of 
communication none of that power be 
loft and although no fuch contrivance or 
mode can be found out, yet fuch defefts 
never make part of calculations of this 
fort. Nor can it be fairly objefted, that the 
raifing a body in motion is not equal to 
the raifing an equal body deprived of it 
D 2 te 
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to the fame height; for in this cafe we 
are confidering the effeft of that motion, 
which is the railing the ball^ and without 
which it would npt be raifed;— the heighf 
therefore to whiph it i$ raifed^ expreifes 
^he power, as in other mechanical opera^ 
pons before fUted. 

We may here juft mention th^t bodies 
perfe£lly elaftic, falling on (b|id bodies^ 
and water Ipoifting upwards from a hole 
in the fide of a veffel, will both rife to 
the lieight of their fourccs of a6iion. 

If we now t^^ke a retrofpcfl: of fig. i. 
plate ;/ and the explsmatipn of it, we fiiaU 
thew fee, that the comparative^ atlual, 
and independent velocity of a falling body, 
i$ pot as the height, or difl:ance through 
whiqh the body falls, but as the ffMre 
root of that didance, 4s ms^rked in the lad 

column ; 
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Ksolumii ; — ^therefore prefuming it is {hewn 
jabove, that the powers of equal bodies 
are as the heights from which they fall, 
thofe powers muft be as the fquares of 
^ofe vtlo^itks, which are as (the heights* 
•—And tl^e further to confirm the preceding 
do&rine^ I will endeavour to fliew in it's 
Irue light the phief argument which has 
been gdv^oed agiainft it, and, which con- 
fouoding the two di{lin6l powers before- 
mentioned, is fqunded on tl^ following prin« 
cipk; — that if to a lever two unequal 
weights he applied, at fuch diftances from 
the fulcrum or center of fufpenfion as that 
they fliall balance each other, fuch as 4 
pounds at } foot diftance, balanced by 1 
pound at 4 feet from the fulcrum, they 
will not only be in equilibiio to each- other 
when they ^are at reft, but aHb when put 
in vertical motion, which it has been faid 
pould not happen if the iquare of i^ velo* 

city 
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city mcafured the force. For in the lever 
fig. 3. pi. 2, if the weight Aof 1 pound be put 
in motion downwards to C, it will raife the 
weight B of 4 pounds to D7— Now. as the 
fquarc of 1 (the velocity of B) is 1, which 
multiplied by 4 {the quantity of matter) is 
4; — ^and as the velocity of A is 4, whofe 
fquare is 16, — it fhould therefoine feem, that 
according to the new doftrinc thefe num- 
bers exprefs the comparative powers of 
^ch when in motion, and that therefore 
that of A, would overcome that of B, and 
inftead of vibrating as it is found to do^ 
would increafe m velocity till it reached 
the loweft point which the length of the 
lever would permit: but this rcafoning 
gives way when^ we confider that no mo- 
tion can take place in A, without it's a£):ing 
and expending it's power at the fame in/iant 
on B, therefore no free motion through 
?iijy quantity of fpace, ox percuffion^czn 

poffibly 



poffibly happen ; in which cafe no velocity 
can be efti mated in the calculation of the 
power or effort, for the fame reafon — ^If I 
have a ball of matter of any given weight, 
(4 pounds for inftance,) whofe power in 
it s defcent through 49 feet of fpacq, I can 
make ufe of, and I fuffer it to fall through 
the whole, it's power by percuffion at the 
end of it's fall may be eftimated as the 
fquare of 7, (it's velocity,) multiplied into 
4, (it's weight or quantity of matter,) which 
is 196. — Now, if inftead of making ufe of 
the percuffion acquired by it's going through 
the whole fall, I take it at twice ; — as firft, 
it's percuffion or force when fallen through 
25 feet it will then have acquired a compa* 
rative velocity equal to 5, whofe fquare 
25, multiplied by 4 the weight, is 
ICO; and by the fame reckoning, it will 
by running through the remaining 24 feet 
acquire a momentum equal to ^, which 

together 
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together is as the firft force gaifted hf 
the whole fall. And fuch will be the re-« 
{bit, if we calculate the percuffion or forCfi 
of the fall through each foot of the fpace, 
feparately ; — for tHe fquare of i, is i, and 
multiplied by 4, is 4, and this on each of 
the 49 feet makes together 196-, as before* 
What is moft obfervable in this, is, that in 
calculating the percuffion of force of thcf 
body in the fall of 49 ft, taken together^ 
the fquare of the velocity is 49*, but at 
the diftances of the feparate falls decr^afe, 
liotwithftanding the effeft produced on the 
whole of the falls be equal, yet the velo- 
city has lefs and lefs proportion in the cal-^ 
culation, till it comes to that point in 
which there is no difference between the 
aftion of the power and effeft, (as to time 
and fpace ;) as is the cafe with the levef 
or ballance, and being a power of the third 
fort here enumerated^ iii which velocity 

and 
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irnd perciiffion are quite out of the quef- 
fion ; therefore, ahhough this doftrine be 
hot confirmed by the aftion of weights fo 
fufpended, yet that is by no means an ar^ 
gument againft it^ 

It may not perhaps be deemed fuperflu- 
ous juft to remark, that, as the compara* 
live powers of bodies in motion are as the 
fquare of their velocities, fo are the com- 
parative velocities of a body, (as obtained 
from any powers,) as the fquare root of 
the powers. This indeed ftands or falls 
with the preceding doSrine, for it's beft 
proof depends on the fame argument.--- 
And what teft have we of the degree of 
power or force in any body, but the quan- 
tity of work it will do, before it s power 
be expended ? therefore whatever power 
will raife a certain weight of matter 4 feet 
rouft certainly be 4 times as great as that, 
£ which 
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whiGh can raife the fame but i footr Now it 
lias been fhewn, that a body falling through ) 
foot of fpace, will raife an equal weight i foot 
fLTida body falling through 4 feet will raife ar| 
equal weight 4 feet and fq on ; cqnfequently, 
their powers or forces are as the diftances 
iallen through ; but as is above faid^ their 
.velocities will be but as the fquare raot of 
thefe powers, the firft being 1 fuid the lat^ 
^er 2, and tjie fame rule obtains ip every 
diftance*,, 



• I am aware tBat much has been written, to fhew, 
that the time required to expend the power contained in 
any independent body in motion, by it's percuflion ou 
impulfe on another, varies according to the degree of it'$ 
.velocity, and therefore that this difference q4 fim IhouW 
be taken into the account of it's a6);ion or power ; but 
waving thtf very iritricate difcunion and experiments 
which haVc been offered on the fubje^y the queftion 
may be reduced to the following fimple one ;— .^Vl^ill any 
^wo independent non-elaftic bodies "meeting in contrary 
dire&ionsy and having quantities of matter and velocities, 
which by the above rules conftitute equal pcrcuflion ®r 
impetus, inftantly deprive each other of motion or not ? 
I have no opportunity of making the experiment as it 
ought to be tried, but have little doubt of it's fuccefd 
in proving the above doftrine^ 



tf this be clear td the corivifltiori of the 
ireader, he will have caufe td ^dmire the 
Unity andfimplicity of the laws of riaturei 
iind their operations ; as, if it were other- 
wife than I have ftated, there would be in 
effeft, a divetfity unaccountable, and with- 
out caufe ; for what reafon can be affigned^ 
why a body, falling through one rtieafure 
of fpace, (without afting on any thing iii 
it's fall, fo as to expend it's power,) fliould 
J)0t double that powef by falling through 
two fuch meafures, juft^ as a body of dou* 
ble the weight of another, has double the 
power by falling through the &me height^ 
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SECTION V^ 



Of Water on overjhot Wheels. 

JdEFORE we apply this reafoning to 
the power of a fluid fpouting through a 
hole in the fide of a veffel, or rather to it's 
re-a6lion on that veflel, let us confider the 
efFeft of waters on overfhot wheels ; and 
5n thefe, we fhall find the power in exaft 
proportion to their fize, or the height of tht 
water's aftion. — For inftance, if I have a 
ftream of water, which will afford a con- 
ftant lofs of 1 gallon per fecond, and have 
alfo a fufficient fall to allow it to pafs over 
a wh^el of 14 feet diameter, which is equal 
to 44 feet in circumference, and if there be 
a bucket capable of containing a gallon^ 

in 
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HI each foot, and the wheel revolves iri 44* 
feconds; coufequently if the buckets are 
contrived to difcharge themfelves as they 
arrive at the lower part, and are gradually 
filled at the top of the wheel, the expence 
pf the water will be according to the above 
allowance of 1 gal. per fecond, and there 
will be 22 gals, conftantly afting by their 
weight on one fide of the wheel, and none 
pn the other ; but, as the perpendicular 
t)earing of the weight of each bucket will 
be at different diftances from the perpendi- 
cular of the wheel's center, it will be ne^ 
celTary to delineate fuch a wheel, in ordcp 
to make it's aftion clear to the underftand* 
ing as we proceed. 

Let A B C D, fig. 1. plate 3. repre^ 
fent fuch a wheel having 44 buckets, 
each containing 1 gal. of water, and fo 
contrived, that there fhall be no vacant 
fpace between them, and that they fhalltiof 
;. difcharge 
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dilchafge themfetves, till they arnv6 at Hhi 
bottom of the wh^el^ or near it $ then it 
-will be found, that the aggregate a6lion of 
tbebuckets will be as centered on the point E^ 
And will therefore be a balance to two thirds 
Ihe weight of the 22 gallons if fufpendedat B^i 
(which is 1 and an half the diflance of E fronl 
the center of the wheel ;) this weight there-^ 
fore, which I fuppofe to be 132 pounds, it 
would nearly raife, at the rate of one ft^ 
jpcr fecond*— Now fuppofe the wheel to be 
double the fize, as fig^ 2. it will then co»« 
tain 88 buckets on it^s circumference, or 44 
gals, afting by the weight on the point E^ 
and would fupport 2-^thirds of the weight of 
44 g^i** fufpended at B, which is equal to 
264, double 132 pounds.) If each wheel 
therefore revolves at the rate of i ft. circum- 
ferekiide per fecond, (which it muft do to 
keep the expence of water equal) the 
power of fuch wheels imift evidently he 
2 in 
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In exaS: proportion to their fizCj'.-or in 
other words, thq power of defcending wa^ 
ter by it's 'application to fuch wheels, is ia 
cxa£l proportion 4a i^'a ikfcent, the expence 
f^mdming equal. 
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S E C T I O N VI. 

Of the Re-aMion of Spouting Fluids^ 

V V E come now to treat of the effort or 
power produced by the preffure of a con- 
tinued body of fluid, contained in one 
veflel ; in which is. concerned, that certain 
and evident law in hydroflatics ; ** that on 
equal furfaces the quantity of fuch preffures 
is in geometrical proportion to the height 
of the fuperincumbent fluid, without re* 
gard to the fize of the containing veflel,'* 
*^ and alfo,'* that (on account of the yield* 
ing property of fuch as are pretty perfefl, 
occafioning a re-aftion from one fide or 
part of the veflel to it's oppofite,) the pref- 
fures are equal in every dire^lion.^-^-*— Thus, 
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if & veffd 10 inches deep be full of iv&ter, the 
prcffure on every fquare iiichof the bottom, 
ivill be equal to the weight of lO cubic inches 
of water, and on every fquare inch Of the 
fide* will be equal to the wfeight of as manjr 
cubic inches of water as ai'e perpendicularly 
above it; the direftion of which preffure 
Vf^ill be at right angles to the part on which 
it afls :-*-So in a vfeffel lo feet fquare, and 
20 deep, full of water, there will be th6 
weight of 20 cubic feet of water on every 
Iquare foot of it's bottom ; and on each 
fquare foot of it's fide, whofe Center fliall be 
16 feet from the top of the fluid, there will be 
the weight of 16 cubic feet of water, preffing 
in a lateral direfclion againft it.-**If, there- 
fore, a hole of a foot fquare be made at this 
depth, and fome independent body be put 
againft it to hinder the water from running 
out, there will be the preffure of 16 cubic 
feet of water prefling more on the oppofite 
. F ' fide 
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fide than on this ; and if the veflel be put 
afloat, or in any fituation free, to move^ 
it will require the a6lwn of fuch weight U^ 
keep . it from motion ; if this prefented body 
be removed, the water will ifl'ue with a ve^ 
locity equal to that which a body would 
acquire by falling from the height of 18 feet 
whkh we will call 8 feet per fecond; now 
as the veffel ijfo large in proportion to the 
quantity of water runping off, and we fup- 
pofe it by fome fupply kept conftantly full, 
the prefTure on the foot oppofite will not be 
much difturbedorleflened; if therefore the 
veffel were to move in the direftion of the 
fuperabundant prefTure, ^and with the whole 
velocity of the iffuing water, all the power 
of fo much, iffuing water will be expended 
on the veffel, and it will raife a weight of 16 
cubic feet of water through 8 feet of fpace, 
which is equal to the expence and height 
of the fluid.— If this hole be fhut, and the 

veffel 
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vefFel remaining in the lilce circuniftances, 
alioleofthe fame fizebe opened in the 
tide, whofe center Iliall be i foot below'the 
furface of the fluid, it will in the fame pro- 
portion run 2 feet per fecond, and there will 
be a fuperabundant prefTure on the oppofite 
lide, equal to the weight of i cubic' foot of 
water J if then, as before, the motion of 
tTie liquid be fuppofed to expend itfelf on 
the veflel, it will move it 8 feet in the timci 
that fb much is run out as above flatcd; and 
will raife, by the contrivance of a pulley^ 
the weight of i fquare foot of water through 
8 feet of fpace ; which is one i6th of the 
pffeftofthat iffuing from the lower hole, 
and is in exaft proportion to the height. 

It is true the motion of the veflel would 

not be as here fuppofed, but that part of 

tli.e power or motion of the ifluing water, 

Hirhigh was not expended on the veflel, 

F 2 . would 
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wauld be retained by it, and might be 
ufed on any other body oppofed to it's mo- 
tion. And if the veffel were kept ftationaryt 
the power of the iifuing water would remain 
entire in itfelf, and would (leaving the wafte 
of power by the daftiing of the water out 
of the calculation) be fuch, as any other 
body in motion would have, agreeably to 
the law we have fupported, viz. As. the 
fqua^re of it's velpcity multiplied into the 
quantity of it's matter, which is in geome-^ 
trical proportion to it's height, — For, if we 
cflimate it's velocity from the upper hole 
as 1^ and quantity i, — the power would 
be !,•— If from the lower hole as 4, the 
fquaje of 4* is 16, for every quantity equal 
to the above, which is x. — It is alfo evi- 
dent, that 4 times more would iflue.from 
the low;er hole than from the upper hole in 
the Jhvte time ; but then it's work will be 
4 times more than it's proportion in the 

fame 
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fame time, and we are not to meafur^ \vork 
by time, but by the quantity done, orcx- 
pence of power applied to it:— For the fame 
xeafon, if I have 3 hundred weight of mat* 
tcr to lift through 1 ft* of fpace, and have 
three men to effeft it, each of whofe flrengtk 
is equal to hft 1 hundred weight through 
that fpace„ I may accom^plilh it ekher 1^ 
their joint effort on a fingle pulley, or their 
alternate efforts by means of a three- &M 
pulley ; and akhoujgh the lartter means will 
be three times as long in a£lion as the fi*{^ 
yet the power expended, and the effeft 
produced muft; be alhDwed to be trhe forac 
in both cafes ;— and arguments before urged 
tend to prove the fame thing. 

A fimilar reafoning holds, if inftead of 
the large veflel mentioned above, a regular 
fmall tube with a refervoir at the top were 
ufed ; for although in this cafe the water 

would 
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would not iffue from k hole near the hot- 
torn, but with half the velocity aftual- to 
the prefTure of fuch a height, (for reafons 
before given ;) yet the relative and compa- 
Tative aftion of the water iffuing, would be 
in proportion to the fqiiare of it^s natural 
velocity and expence, or to it's height and 
expence, which keeps the fame proportion ; 
and this is demonftrable, whether we found 
the confideratioii of it on that certain law; 
that aftion and re-aftion are equal, and in 
contrary diretlions, or trace the mere ac- 
tion of the column of fluid prefling oh the 
part immediately oppofite to the aperture 
of the fame fize, and the motion of the 
iffuing water, for they are dependent oa 
each other. 

Thus, if fuch a tube as A, B, fig. 4^ 
pi. 2, one inch fquare in cavity, and 50 
inches long, contained water to the height 
of 49 inches from B, the prefTure on a 

fquare 
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fquare inch about that point would be 
equal to the weight of 49 cubic inches of 
water, arid the preffure on the fquare inch, 
Oppofite to it would be (from their mutual 
aflion) the fame ; therefore the tube w6uld 
have no more tendency to move one way 
than another ; but if a hole of 1 inch fquar^ 
be opened at B^ the preffure would be taken 
off from that fide ; — and if the veffel were 
large enough, to fuffer the water to run oflF 
with it's natural velocity from the aperture^^ * 
it would alfo continue to prefs with it's na- 
tural weight on the fquare inch oppofite, 
and aft as in the former mentioned veffel ; 
but as that is not the cafe, whatever preffure ~ 
be deflroyed, and becomes wanting tQ force 
the water out at B, muft alfo be wanting to 
prefs towards C ; — if then we fuppofe each 
of thefe to be but half it s natural weight, 
it will be jufl as if the column were divided, 
and a weight, e^jual to that of 49 cubic inches 

of 
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pfvnttr, were requHite to keep the ba* 
lance againft the re-a£lion of that iffuing 
at B^ which inftead of running off with the 
velocity of? (the fquare root of 49,) would 
do fo but with the fquare root of 24 and 
9n half which is a trifle lefs than 4^^ the 
power in the aflion and re-a6licm of which 
4)uantity is but as 24 and an half^ whereas if 
the veflel were large it would be as 49. 
The power or quantity of work this will da 
will therefore be. as the expence and fell of 
water in the overfliot wheel, and all other 
caies. 



SEC- 



I 



( 41 } 



SECTION VII. 



Of Barker's Mill. 

1 H I S, therefore, determines the power 
of Barker's mill, a contrivance intended to 
direft the re-aftion of fpouting water to 
the purpofe of grinding corn or other 
work, and which is recommended for ifs 
fimplicity, and fmall degree of fri6lion> 
(having no wheels,) but turning on an up- 
right fpindle, pailing through an erefi: and 
crofs tube ; as in the fig. []pL 4. fig. i.]| the 
tubes A, B, and C D receiving water from 
a refervoir ; at the extremity of each arm, 
and on oppofite fides, holes are opened, and 
by the re-a£lion of the water fpouting 
G througli 
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through them, the whole continues to re- 
volve, turning a millftone fixed to the fpin- 
die at E. 

If this machine be prevented from turn- 
ing, the power of the water iffuing from 
the holes will be, as before (hewn, a com- 
pound equal to the height and expence of 
the water, juft ai in overfhot wheels * ; but 

* The philofophical reader will be l^crc flruck with 
the appearance of an acceilion of power to this machine, 
by the aftion of tlie centrifugal force, co-operating with 
the weight or preffure of the water in the upright tube, 
by which the work effefted feems to increafc beyond the 
quantity of the power applied, but the fallacy of this 
appearance will be feen, on recolled^ing, that this machine 
is no other than an inverted centrifugal pump, and as in 
that machine, the refiflence to the power applied to 
work it, proceeds from new matter conftantly arifing to 
be put in circular motion, which is in exa£): proportion 
to the water raifed- and the height it is raifed to — fo in 
this the diminution of the power of the machine by frefh 
matter falling into tbe crofs tubes to be put in circular 
motion is in exaft proportion to the feeming incrcafe of 
power by the centrifugal force acquired ; therefore although 
the work done by the machine be increafed by the cen- 
trifugal force afting on the water, yet the cxpcncc of 
power keeps cxad pace with it. 

for 
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for their a£lion to be equally great on this 
machine, it is neceflary, that the whole 
motion of the iffuing water be expended 
on it, which cannot well be done, but by 
receiving it's adion on fome moveable body, 
which will communicate it to the former, 
and that may be efFefted by applying a 
recipient horizontal wheel, and connefting 
it to the crofs tube by a vertical wheel. — 
This it muft be allowed, complicates the 
whole to fuch a degree, that it leaves it no 
other preference to the overfhot method, 
but that a wheel (or circle formed by the 
revolution of the crofs arms,) of a mo* 
derate or even fmall fize will do the fame 
work, as a larger one at an equal expence 
of water, as to quaniity and fall. For in 
the former, if the water a6ls by it's weight 
only, it is certain, that the wheel muft be 
equal in diameter to the fall of the water ; 
but in the latter cafe, the a6lion does not 
G 2 depend 
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dq)en4 (W the length of the crofi zrma, but 
on the height of the upright tube, or rather 
that of the water contained in it, and even 
this part may be improved by conne&ing 
the pipe, which brings the water for it's fup*. 
ply to the upright tube, by a water-tight 
joints guarded by a leather flam, as in the 
pL 4. fig. 2. which alfo reprefents the before 
mentioned addition, intended to communi- 
cate the whole aftion of the iffuing water to the 
performing the work of the machine ;— but 
that this may eompleat the whole intention, 
it will be neceflary, for boards to befo fitted 
within the trough of the recipient wheel, 
that, by the aftion of the water, they may 
rife and obftruft the current, which might 
otherwife take place round it, and thereby 
wafte part of the powen No fuch contri- 
vance as this laft is neceffary, to prevent 
the lofs of power, by the yielding of over- 
ihot wheels to the impulfe of the defcend- 

ing 
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ing fluid, for they are in themfelves admi- 
rably adapted to avoid foch lofs^ which 
will appear if we confider the different mo- 
tions as to perpendicular fall, of the water 
contained in each bucket, whilft the wheel 
jevolves. 



Deftdftlon tffi^' i, fl^ie 4, 
ABC D— The frame of the Machine. 

£? Ti^ c?S?TSt^ \ Corroding to thoft of fig. i- 

K L The recipient wheel, which, by the a6lion of the 

water iliuing fxx)xn the croTs tube, 1% fum^d (in a 
dire6lion contraiy to it} round the Spindle S, on which 
it is fupported by a Nut under the Block R, being 
kept ii\ its horizontal pgHtion by working round the 
Spindle by a Collar in the centre of the Wheel M. 

M N O . Whcelij trbich conned the cr«fs Tube and recipi- 
ent Wheel, fo as to refolve their aftion to the fame 
cffcdl, the axis of the Wheel N being fixed to the 
. spindle S. 

P The upright Spindle, which paffing down through the 

upright tulte and turning on the head of thpit round 
which the recipient wheel turns, revolves wijtli the 
Machine and works the Stones. 

Q^ A clof* Pipe, which brings the water to the Machine, 

and ending in the Box E, is there connefted with the 
upright Tube by an iron CpUar, guarded by a leather 
Flam, which hinders the water from efcaping, but 
through the Tube. 

SEC. 
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SECTION VIIL 



Of the due proportion of* ReJiJlancCj applied^ 
hie to a Machine worked by the thirds 
kind of Power, of Percuffion, in order to 
caufe it to effeSl the mofl Work. 

But leaving at prefent the confideration 
of this particular, it will be proper to in- 
veftigate, and form our judgment on a doc- 
trine generally received, which is, that in 
order for any power to produce the greateft 
effca in a given time, by it's application to 
any given machinery, it is neceffary that 
it ftiould move the part on which it afts, 
with one certain degree of it's own inde- 
pendent motion. 

Thus 
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Thus far muft be true, for if either the 
machinery remained unmoved, or had a 
velocity equal to the power, that power - 
could effeft no work by it ; the due propor- 
tionate difference muft therefore lie between 
thofe extremes ; and that difference, it is 
jdiedged, fliould be juft double in the power 
of -what would be a balance to the weight, 
or work done ; or in other words, a machine 
fhould never be loaden with more or lefs 
weight or oppofition to the power, than 
juft half of that, which would be an equal 
balance to it. — And the reafon which has 
led to this polition, is ; that under thefe 
circumftances. any power (unlimited in it's/ 
duration,) will effefl: that portion of work 
in the ftiorteft time ; and this fo far as it 
IS confined to fuch particular circumftances, 
agrees with the theory laid down in the pre- 
ceding ages, as will be clearly explained 
in the. diagram , Plate 5, in which A B is 

intended 
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kitended to reprefent a lever, (or rather 
wheel and axle in peritrechio,) having 
wheels imagined at each divifion of the 
lever, whereby to fufpend the weight C, to 
lepreTent the power a6Ung on A, the ra^ng 
which reprefents the work effefted, and as 
their weights are equal, the firft being hung 
on at C, will be juft a balance to the 
latter. 

Ab it has been {hewn, that when a body 
falls from any height, it's ftrokes or per* 
cuflion are in fimple proportion to the 
heights, and it's velocities as the fquare 
root of the heights, fo, if fuch a body be 
attached to any machinery, &c. whereby 
part of it's power in the fall may be ex-^ 
pended, the difference between the power 
exerted, and that expended, will remain 
in the body, and its average velocity 
throughout will be confequently as the 

fquare 
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fquare root of that difference. — Suppofe 
therefore the weight at A were to be raifed, 
no motion could take place ; but if it be 
moved one divifion further from the center, 
(and no fri^ion fuppofed,) it would then 
defcend to F loi, in which time it would 
raife the weight A loo; the difference be- 
tween thenv therefore, xeprefents the com- 
parative difference between the power ex- 
pended, and the work effefted, which is i, 
whofe fquare root i, is the velocity with 
which it would move, compared to that it 
would acquire by being placed further on- 
wards ; which fuppofe to be at 125 ; — that 
number is the diflance to which it mufl 
fall, to raife the weight to 100.' — The fquare 
root of the difference being 5, is therefore 
the velocity of the weight of falling from 
this part, and fo on as expreffed by the 
figures in the diagram. 

H This 
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This being the cafe, if the diftances 
through which the power muft defcend, 
(to bring the lever into the dire£lion D E 
as before,) be divided by the comparative 
velocities from each place of fufpenfion, the 
produfts will be the comparative times in 
which the fame weight will raife the weight 
A as required, and this time will invariably 
be found to be leaft, when that power is 
double the diftance from the center or ful- 
crum of the lever of that point at which 
it would balance the weight. 



Defcripthn of Plate 5. 
Plate 5 includes three diagrams exprcfled by the three different 
kinds of lines, viz. full, fhort dots, and long dots, the firft being 
included in the fecond, and both in the third. In each, the fpaccs 
nbove their refpeclive crofs*lines (hew the diftance through which 
the power (expi-efled by the Weight C) muft fall, before as much 
be expended as is equal to raifmg the Weight A by the whole faill 
of the lever.^ The length of the feveral lines below the crofs- 
lines, ftiews therefore the excefs by which the average velocities 
are found (by cxtrafting the Square Root). The- lengths ©f 
the feveral lines are fele6lcd to anfwer to fuch velocities as may 
be expreflcd by whole Numbers. 
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The times of falling through the diftances 
as expreffed by the full lines in the dia- 
gram, Plate 5, will be according to the 
following proportion : 

"'bSrSc^wS S"^ Comparative f Comparative 
the«glcof45<fcg.J ^'^^""^y- I *"""• 

lOI - I . lOi 

125 . 5 - 25 

149 - 7 - 3l»T 

164 - 8 - 20| 

j8l - 9 - 20| 

200 - 10 . - 20le3ft 

221 - II - 20J 

244 - 12 - 20|- 

269 - 13 - 20,V 

296 - 14 - 2 It 

Nor would this rule vary, with the altera- 
tions of proportion between the power and 
weight, or the angle to which the lever 
deicends ; for if a weight of one quarter of 
H 2 .A were 
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A were hung on at 400 it would balance^ 
then would it be found that at 800, (double 
according to the rule,) it would fall to the 
angle of 45 degrees in the ihorteft time, as 
follows : 



ffoo 


10 


so 


596 


»4 


- 5«f 


689 


. 17 


503ft- 


7«4 


18 


- 40' 


761 


«9 


40A 


800 


20 


40 lealt 


841 


21 


- 40^ . 


884 


22 


40^ 


929 


23 


40iV 


1025 


»S 


41 


1076 


26 


4»1T 


1184 


. s8 


42A 


1300 


- 30 


- 43| 



or if it had to fall to the lower angle G H, 
or any other, it would be found to make 
no difference in the proper point of fuf- 
penfion, for the comparative velocities and 
diftances would be as marked in the dotted 

lines 
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lines in the diagram^ which will (hew that 
the weight will fall to 1584, in the flionefl: 
time on the fame line as before, according 
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Hence it appears clear, (without the ufe 
of Algebra,) that under all circumftances, 
in which the duration or continuance of the 
power is not confidered, fuch as that of a 
machine worked by a wheel limited in fize, 
receiving water without percuflion, and 
paffing through an indefinite fall or power 
afting by gravity, to draw a weight up an 
inclined plane, or work pulleys, &c. the 

greateft 
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greateft advantage is made of the power 
when the machinery on which it afts 
is laden (by work and friftion,) with no 
more than half of that which would be a 
balance to it. -But to extend the fame law 
to cafes in which the continuance of the 
power is limited, and of which every ad- 
vantage might be taken, fuch as any certain 
quantity of water in a refervoir, afting by 
it's defcent through a limited fall, is ufing 
that power to great wafte, and fuffers fuch 
water to run off with a confiderable part of 
the power it acquired in the fall. For if the 
fall of the weight from 401, were limited 
to the line I K, and it were to be hung on 
the wheel, fuppofedto be on the lever, at 800, 
it would fall with a velocity twice as great 
as if it were hung at 500 ; but if it were dif- 
charged at the line I K, another power 
equal to it mull at the fame inftant take it's 
place at 800, fo as to bring the lever to the 

line 
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line E. In the fame time that this would be 
efFeEied an equal weight at 500 would have 
reached the dotted line ; therefore, alth6ugh- 
at 800, twice the quantity of power would 
have been expended, yet at 500, it would 
have wanted but one- fifth of effedling the 
fame work in equal time, and, by various 
applications of machinery this work might 
be varied in infinitum by an exchange of 
quantity of work, for velocity or quicknefs 
of time, and vice verfa. 

If we apply this doftrine to overfhot 
wheels, receiving water from a refervoir 
circumftanced as above, we fhall find that 
the flower the wheel goes, fo as it be faft 
enough to keep on it's motion, the more work 
will be done at the fame expence of power. 
Experience it is true, oppofes itfelf in fome 
meafure to this doftrine, but I think the ap- 
parent contradiftion between theory and 

prafticc . 
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pra£lice may be fatisfa£i;orily accounted for, 
not only by the fri6lion of the machine 
making a confiderable difference in favour 
of the ufual method but alfo on the follow* 
ing principle. 
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SECTION IX. 



Of Fly Wheels^ aTid their EffcEl on Ma-^ 
chvrtcs*' .,_ > 

xN all machines to which water is applied, 
the work intended to be performed by it 
is not perfeftly regular and uniform, , and 
therefore a Fly Wheel, or fome fubftitute for 
it, is neceflary to regulate the motion and 
prevent a ftoppage, when any extraordinary 
obftacle to the movement occurs in the 
work. 

When the motion is very flow in a water 

wheel it cannot a£t as fuch a fubftitute, but 

if it has cbnfiderable velocity it may. The 

I power 
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power loft by fuch velocity is, therefore, not 
fo great adifadvantage as the lofs of the 
wheels aftion as a regulator. 

Whether then; by the application of fuch 
a fly that office might be taken from the 
wheeli £^nd an advatit:age gaiiied by iCs bei 
ing made to move flower than is generally 
done, is certainly worth enquiry; and to 
proceed in it we rouft inveftigate the laws 
on which the aftion of fuch Fly Wheels de- 
pends, in which it is rtiore necelfary to be 
particular, as their irfe in mqft kinds of 
machinery deferves fuch attention. 

/ Asaftion and re-a6iion are ecjual, and in 
oppolite direftions, and it being impoffiblc 
that an effeft can be greater than its caufe, 
therefore, a Fly Wheel can only regulate, 
not incr^afe the power of any machine ; it's 
ufc being to' aft as a refcrvoir to receive 

the 



the reduiidancy of th^ power applied, wBen 
ttdier by a variation in it, or the vfork, tJM 
pTOpoimti of the. former to the latter (Hall 
be* <greateft; and t<^ return that pawe( 
i^hesi itibear^ the leaft proportion to the 
Work-. : ' ',...' 

It has been before fiiei^n, that the powef 
fer forc^ of bodies in motion by th^it per** 
tufllon, is a^ the fquare of thttir vdoGitia 
multiplied into their quantities of matter ; 
confcquehtly, that the velocities of bodied 
as adqiiired by ^ewet imprefled, are as the 
fquarfe robt of the powers di\4ded by the 
quantities of matter j — ^if then, that power 
be derived, from a body in accelerating mo« 
tion (fuch as a Fly Wheel receiving motion 
from a falling body,) the Fly will alfo re- 
ceive an accelerating motion in fuch pro- 
portion, but it's degree of motion at the 
fame diftance of fallmg will be lefs. 

1 3 Thus, 
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. Thus, fuppofe one p6uiid weight oTsi^u 
, ter having fallen through 16 fect,the velodiy 
it has acquired at that point we will call 
4; thefquareof which multiplied by 1, the 
weight, is i6, which, expreffes it'sjpqwier of 
percuilion. Now, if a Fly of 3 ppunds 
weight had been fo attached to the 1 pound, 
that it's motion {houldad; with it, (without 
the: 3 poimds falling' at. all, and that the 
motion of e^ch fihpuld be equal to tjie other,) 
for the reafon above aflignefl, the velocity 
pf the 4 pQunds could be but as 3, for the 
iquare of 2 is 4, which mjultiplied by 4 the 
quantity' is 16 as before ;-«i^at 100 feet. fall, 
the velocity of the fingle pound would be 
. ?is 10, the fquare root of ioo.-^ThiiS do 
the proportions of acceleration continue 
the fame, at the different diftances of fall^ 
but the aftual proportion of motion will be 
lefs, as the Fly is heavier than the weight, 
which occafions the power. If the Fly be 

fq 
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To connefled with the power, that it^s velo- 
city (hall exceed that of the other, then 
will the retardation of the motion of the 
power exceed the preceding ftatement in 
proportion to the fquare of the exceik 

Should the work to be done by a machine 
be perfeflly regular and uniform, as well 
as the power applied, no advantage can be 
gained by the application of a Fly Wheel 
to it ; for the expence of power in commu« 
nicating motion to it, muft be as great at 
Jeaft as that which the wheel can return ; 
but in proportion as the work or power i^ 
fubjeft to variations, fo fhould the propor* 
tionate weight of the Fly, and it's velocity 
be greater or lefs, it will therefore be diffi- 
cult to fix a general ftandard; we may 
however conclude, that fuch an auxiliary 
power fhould never be greater than that 
which would juft anfwer the purpofe of re- 
gulating 
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ip^ing the machinery^ as it muft be at*, 
itendted with fome friaion, (however nice!;)' 
iufpeiided;) which, as it ck^ftods much oA 
ithe weight ihould there&»^ 'he ^ little as 
needs be ; tiefldes^ thai the lietvier the F\y^ 
the greater will be the difficulty of flopping 
lobe nacl^iie^ when necefikry/ aiid 4^erefof e 
^rgrt^ter th^ power loii in thdt^operati(»u 
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SECTION X. 



Of the Pri>pwti(m of Re/i/iarwe pnpet ^ 
be applied to a Machine worked iy th^ 
Jecond kind of Power ^ or Perci^on^ 

XT is to be noted, that the preceding izn 
veftigation of the degree of motion aecefiarf 
to be obtained iii a machine, in order ta 
work it to the greateft ad vantage^ applies 
only to fuch as are impelled by a power of 
the third fort, being connefted with the ma* 
eninery from the beginning of it's motion— 
but in fuch as are afied on by perculfioii^ 
another law obtains^ which we will therefore 
proceed to enquire into, after recapitu* 
3 lating 
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lating that we have endeavoured to (hew, 
that the primary and obvious modes or 
qualities of independent matter in motion 
arc three, viz. 

Weight or quantity of matter. 
Velocity, or quantity of motion. 
Impetus or quantity of power. 

The comparative quantity of either two 
of thefe in two bodies being given, to 
find a third agreeably to the preceding 
do£bine. 

Two bodies differing 1 Their comparative Impetus will feb 
only in quantities of f in geometrical proportion to their 
matter. J weights or quantities of ^matter. 

« A'^A-er • 1 T Their comparative Impetus will btf 
lod.es diffenngonly \ ^^^ , ^^^^ their^mparativ. 
m velocity or quan->^,^i^i^^j„ whatever numbers ex- 
tity of motion. j ^^^g.^^^ 

1 Their comparative Impetus wini>« 

tj^^. .™« k^v- J as the fquare of their velocity multi- 

SS^*„!Zrh7n v^ lpl'«J by thcirrefpeaivequailtities of 

f ^!^^L L • V fn'atter J lib. withAe velocity of lO, • 
Jocity and weight. j^ ^^^ ^ ^^^^^ ^.^ ^ y^^^^ 

J lib. Sec, ice. 

thert- 
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. Uerefore tjwro bo-yTbeir comparative <[i*aiititids of 
dies whofe impetus I matter are found, by dividing their 

' and vdbciti€s are j impetus fey the iquare of their vdo- 
known, J cities. 



velocities are 



1^ , 1- u r "I Their comparative 

Two bo4^ whofe I ^^^^j^ by dividing the impetus by 

T^^J!^ l"i.r^orI r^^. quantities ofmatter refpedively. 



ties of matter 
knoWn> 



arc 



and extracting the fquafe roots, 
which are the coijpparative velocities* 



Hence if two bodies!,-^ . ^- j •^- ' -n u 

have different quan- l^^' comparative vdocitrps will be 

titie$ of matter and P^ *^^ ^^f'^ .^ • rT^ ""^ ' 
equal impetus J ^^'^^^^^ ^^ "^^^^^^ inverfely. 



If two bodies have 
^ fame quantities 
matter and different 
impetus 



"1^ 



Their comparative velocities will be 
as the fquare root of their impetus 
efpeftively. 



If two bodies have 1 Their comparative quantities of mat- 
different velocities >ter will be as the iqaare of each 
and equal impetus j others velocities* 

If two bodies have^ Their comparative quantities of mat« 
the lame velocities >ter muft be as their impetus refpec* 
and different impetus J tively 

matter velocity inches 

1 * 4 - 16 
4-4-64 
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It is evident that agreeably tothefe data, 
if an independent body, having a certain de- 
gree of velocity overtake and ftrike or im- 
pinge on another independent body, mov- 
ing in the fame direftion, but with lefs de- 
gree of velocity, the impetus which they 
jointly poflefs after their union will be the 
fame as that which they had in their fepa- 
rate dates of motion ; therefore to find the 
velocity with which they will proceed con- 
jointly — ^add their feparate impetus or per- 
cuflions together, which divide by their 
joint weight, and from the produft ex- 
traft the fquare root, it will be their joint 
velocity. Thus, a body of 6, with the ve- 
locity of 3, overtaking and ftriking a body 
of 4 with the velocity of 1, they will pro- 
ceed together with the velocity of 2, 402 
nearly ; but if the latter body be fo attached 
to any matter ia motion as to be hindered 
from moving on with the former, the im- 

pulfe 
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pulfe it receives will be as the fquare of the 
iiifFerence of velocities, multiplied by the 
quantity of matter fo ftriking ; which there- 
fore leads to a determination of the com- 
parative degree of motion neceflary to a 
wheel, or other firft movement of machinery 
oppofed perpendicularly to a current of 
water, wind, (or other matter in motion) 
for it to have the greateft effeft, or fo as to 
do the moft work. For fuppofe the line 

A 2 : -. -.c 

A C of 30, to reprefent the velocity of a 
ftream, of which A B of iQ, is the velocity 
of a water wheel moved thereby, and laden 
with fo much refiflence by work and fric- 
tion as {hall hinder it from partaking of 
more of the velocity of the ftream ; now, 
as the parts compofing the body of the fluid 
are connefted together, any check by the 
refiftence of the wheel on the parts imme- 
diately touching it, will occafion thofe be- 
hind to aft on them, and fo^on to an inde- 
finite 
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finite diftance ; it will not therefore be iie- 
ceflary to take the quantity (or number of 
parts in the direftion of the current,) into 
the account of their aftion, as it would be 
if the parts were unconne6led, and only 
fuch a quantity pofleffing a given fpaoc» 
as that one fliould have finiflied it's effcft 
before the other impinged. 

Therefore, the fquare of the diflferencfc 
of the velocities, of the ftream and wheel will 
reprefent the quantity of power which the 
latter will receive, or the work it will do, 
and the line A B the velocity or celerity with 
which it will do it ; and it will be found, 
that this proportion is thq moft advantage- 
ous of any other, as is proved by try- 
ing the effeft of that proportion, and va- 
rying it to a meafure on either fide, thus ; . 

Square 20. is 400 which tnult. by vel. ef work 10 is 4000 ^ 
Now Sq. Zi is 441 do. do. 9 is 3971 

So fq. 19 is 361 do. do. 11 1^3969 
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And yet lefs would it be found by trying 
any further proportion ; it therefore follows 
from this pofition, that as the fquare of 30 
is 900, (the whole aftion of the ftream,) 
and the fquare of 20 is 400, (the aftion of 
the llream on the wheel, when in motion 
as above) fuch wheels fhould be laden 
with ^ or T of the whole power of the 
ftream, in order to do the moft work to the 
bell advantage. 
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SECTION XL 



Of the Adion of Fluids in Motion on Plane 
Surfaces inclined to their Currents. 

Having thus far treated of the direct 
aftion of fluids in motion, or bodies whofc 
furfaces are oppofed perpendicularly to 
their current, it remains only to enquire 
into their lateral effefls on thofe bodies 
whofe furfaces decline from that pofition^ 
and which are fo confined as to yield only 
to the adlion, in a direftion crofling that of 
the flream ; fuch as the vanes of windmills, 
rudders of fhips, &c. 

Much 
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Much has been written on the fubjeft of 
thefe machines, to prove that there is one 
<:ertain angle of pofitiori between the cur- 
rent of fluid, and the inclined furface which 
gives it the greateft advantage ; ^nd this is 
generally agreed to be 54 deg, 44 mm. 
--—Why I cannot aflent to this opinion ^ill 
appear from the following inveftigation, in ' 
which to proceed with perfpicuity, it is 
ixecefFary to Amplify the aftion and effeft 

as much as poflible. Now it has been 

fhewn, that the comparative powers of fluids 
(like thofe of other bodies) in motion, are 
in their perpendicular effeft, on equal fur- 
faces of bodies at reft, as the fquare of 
their velocities ; and fliould the -extent of 
their furfaces vary, it is evident that they 
muft be as the fquare of the fluid s velocity, 
multiplied by the furfaces of the Juppoled 
bodies ; — which furfaces reprefent the quan- 
tity of fluid a£ling on them. — Thus, ftiould 

a body 
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a body at reft, prefent a plain Turface of 
2 fquarc feet (or 288 inches) to a current, 
it will beaftedon by a force double of that 
by which a furface would which meafured 
but 1 fquare foot (or 144 inches) and as we 
are now only enquiring into the relative 
aftion of a current of the fame velocity on 
diflerent inclined planes this example is 
fufficient to our purpofe. — To undcrftand 
the efFeft of a power applied to fuch an 
inclined plane as is above mentioned, wc 
may be affifted by figure 3. plate 3. 

Suppofe the line A C, to reprefent the 
inclination of a plane, which with A B and 
B C form a triangular body fo placed on 
friftion wheels as to prevent it's moving but 
in a direftion parallel to C B or B C ; now, 
if a weight of 10 pounds be applied at A, 
and confined to a jperpendicular aftion by 
a rod paffing between rollers, &c. it's 

effea 
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e£Fed: to move the triangle C B will be equal 
to lopoiinds^ andit WDQldfuftain aweight 
of lo pounds attached to a line and carried 
ovtt a pulley in the oppolite direftion, be^ 
caule the baie and fide which form the tri- 
angle are equal • but if the line of inclina- 
tion be carried to D, and A E and E D form 
the figure as before, fo as to make A D 
double of A E, the weight i o pounds would 
in that cafe fupport 5 pounds only, and fo 
on in the fame proportion ; that is in all 
cafes, as the line of the fide of the triangle 
in the direftion of the weight's aftion is to 
that which forms iCs bafe, fb will be the 
weight fuftained, (which reprefents the la- 
teral aftion of the 10 pounds fo confined 
as above,) to 10 pounds, which reprefents 
the dired aftion of the power; — it is ^ 
therefore evident, that the lefs the angle 
made by the inclined plane with the line 
A'B is, (being the direftion of the perpen- 
L dicular 
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dicular aftibn of the weight,) the greater 
ivillbe it's a£lion on the plane in a lateral di^ 
reftion ; and as the a6lion of the weight may 
reprcfent the a6Hon of a column of fluid of 
any determinate volume, (provided thatfiuid 
-wert not liable to be diverted from it's courfe 
by the re-oMion of the plane,) we may fairly 
conclude from thence,, that the lefs inclined 
any plane be when prefented to fuch a vo-^ 
lume, the greater power would, the fluid 
have upon it, to put it in fome degree of 
motiop; and that, in proportion as is the 
produfl; of the fide of the triangle divided 
by the bafe, (which reprefents th^ njie^ha- 
nical power of the inclined plane) multi* 
plied by the bafe, (wl;iich alio reprefcntp the 
direftion of the volume of the fluid;) but 
it is obvious, that if the inclin^ition of a de^ 
termined furface vary;,, the volume of thf 
fluid H ^iU emb?a€p inuil alfo yary io 
. .. •. '^ - '^ .■•" ..- . • \ .;;the 
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the following pi^oportion, according to the 


angle here laid down. 




o. I bafe of triangle 


fide of ditto. 


S.44 * i,ooo 


9,950 


11.33 * 4,000 


^.797 


17.27 - 3,000 


<>540 


' *3-35 - 4.000 


9. '65 


30.00 - SjOOO 


8,660 


36.52, - 6,000 


8,000 


45.QO - * 7i07i - 


7.071 


44,26 - 7,000 


7,140 


53.08 - 8,000 


6,000 


64.09 - 9,000 •■ 


4*360 ■ 


90.00 - 10,00 


0)000 ' 



For as the bafe is the divifion of the /ide, to 
find the power of the plane, and alfo the 
multiplier of the produS, (as reprefenting 
the volume of the fluid,) the power of act 
tlon will ftill be as the Jidc of the triangle^ 
and therefore greateft, the lefs the angle 
which the inclined plane makes with the 
L 2 direftion 



(76) 

direction of the current^ although not in 
the degree of the former cafe ; but this 
conclufion (as was before obferved) is un- ^ 
der the premife, that *^ the fluid is not liable 
to be diverted in it's courfe by the re-aftion 
*of the plane," as is the cafe with the weight of 
lolb. afting as above: — ^what alteration of 
effeft takes place by this re-aftion therefore 
remains to be confidered, and I believe we 
fliall find, that this important matter is fubjeft 
to variation according to the circumftances 
attending the fluid, which is the moving 
power ; as firft, in refpefl to the elafl:icity 
of the fluid ; for fliould it have much of that 
property, and the angle of the inclined plane 
on which it fl:rikes be very acute, it will 
have a greater tendency to fly ofi* with more 
force, and therefore lefs of it's power will 
be expended on the plane than if it had lefs 
of it. The fame inclination therefore can- 
not be proper for air and water ; — ^fccondly, 

the 
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the o^ore the a^iqg j)ower t)c ,per/e£l m. ft 
fluid, the more eafily ivitl it admit of an 
alteration in the direfti^ip ^f it's coorfe j^ 
the re-a6liott <rf the plane; apd thirdly, if 
the current be more or lefs co^lined agaioft 
the plane of an adjacent body, it will occai- 
fion it to a^ with more or lefs of the difad^ 
vantage that arifes by the eafy diverliion of 
it'scourfe. 

Thefe confiderations, I fear, render it 
impoflible to reduce the fubjeft of the ac- 
tion of Fluids in general when in motion, 
ort inclined planes, to any fixed or determi- 
nate rule: and were it otherwife, it is ob- 
vious, that the aSion of the Fluid as before 
defined, would apply only to the effort it 
would exeyt on the pl?ine before it began 
to move, when no quantity of time can be 
taken into the calculation of it's effeft upon 
it ; but it is clear, (confidering the inclined 

1 plane 
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plane as a mechanical power oppofed to the 
current,) that if the angle made by the 
plane be very acute with the direction of 
the current, it muft not only be fubjeQ to 
the inconveniences we have before obferved, 
and alfo leflen exceedingly the volume of 
current it embraces, but muft of it's remain- 
ing proportion lofe as much in time or 
fpace as it gains in power, — On the other 
hand, if we apply it to the rudder of a 
Ihip, and it's angle to the current be 
brought near to a perpendicular, it will 
much impede the velocity of the ftiip ; and 
if to the fails of a windmill, it will divert 
the force of the wind applied to the fails too 
much to that part of the axis which hinders 
their yielding to it's direil impulfe, and 
thereby occafion the greater friftion; in 
both cafes counterafting the defired effeft. 
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- It may be alfo corifidercd, that when the 
plane be laid, either very near or very re* 
mote from the direftion ''of the current, the 
leaft alteration in that direflion may reduce 
it either to a parallel, or perpendicular line 
to it, and thereby deftroy the whole inten- 
tion* — ^Upon the whole of thefe confidera* 
lions, therefore, I cannot think that any 
precife angle is determinable as pofTeffing 
the greateft advantage ; but fhould fuppofe 
that of 50 degrees from the current would 
be found as advantageous as any, making al* 
lowances for the various circumftances at- 
tending the power as before mentioned: 
perhaps 54 deg. 44 min. may be as near, 
but. the objeftion I make to it arifes Jiot 
only from the above reafoning, but alfo 
from the appearance of falfe premifes in 
determining on it. 
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• If my mcJde of confidering it be juft, 
th« variation of the angle can be confidcred 
only in the fame view as any other mecha* 
nicrfl contrivance prefented to a power, and 
inrefpcft to the work to be accompIi(hed 
by it, fubjeft to the fame rule as was laid 
down in the preceding feftion ; that is, if 
the moving force and the power of th6 
machinery be determined,, it will do the 
fame proportion of work to the beft advan- 
tage, as a water-wheel (confidered as a 
continued lever) w^as there faid to do ; 
which is equal to four-ninths <if what it 
would fuftain, (whetheir the lever contained 
jn the wheel be long or ftiort,) and if the 
work and moving power be determined, the 
angle and extent of the inclined furface 
cxpofed to the moving power muft be regu- 
lated accordingly. 

SUP- 
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SUPP L E M E NT. 

^MANY of the preceding thoughts wefd 
throWh together, with a view to imptove in 
the beft nianner a mill Worked t>y a ftreann 
of water, the power of which was in a 
great degree wafted ; and having Succeeded 
in it by a ipode, which^ though fimple, ap- 
pears to be .new, I {hall therefore attempt 
i defcription of it, as it may not be altoge* 
ther ufeleis to fuch as have any concern 
with mac^iiriery under the like circuiftftances. 

The ftream alluded to is from a con- 
ftant fpring, aflFording about 400 cubic 
feet of water per diem, iflbing from the. 
fide of a lull, which falls gradually through 
^8 perpen(iicular feet in the courfc of about 
50 yards^-^Atthis diftanoe was a Corn Mill, 
having an overlhot wheel of 23 feet diame- 
ter ;---from this fpring therefore to the crown 
M of 
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of the wheel is 25 feet fall, ,which ran to 
wafte, (except the aftion of the head of water 
in a refervoirjuft above the* wheel, of about 
6 feet when fulL)— Had nqt the Mill been 
already built, the ereCling a wheel equal in 
diameter to fo great a fall, and the incon- 
venience of coniie6ling the machinery to 
it's fliaft or axis at fuch. a height, would 
have been obftacles too great to have per- 
mitted the application of the whole fall of 
the ftream to one mill in the coirinion way, 
and the reafonings in the preceding part of 
this treatife determined the preference in 
my mind to the principle of bverffaot wheels 
receivirig water without percuflron. I 
therefore confidered that if aii additional 
water-wheeJ, equal in diameter to the lols 
of fall were erefted on the fide of the hill, 
wholly above the level: of the old one, and 
both connefted together^ the lame water 
might turn both, arid perform (at leaft) 

double 
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double the work which it did before: in 
confequence I occafioned a iiefervoir to be 
made nearer the fpring, from which pipes 
of fix inches and an half bore were led down 
the hill to an upright tubfe which fo deli- 
vered the water near the crown of the up- 
per wheel as to turn it backwards. 

The two water-wheels are connefted by 
a chain paffed round grooved wheels fixed 
to the arms of each, and as I conceived 
the firft wheel went too faft, when it gave 
a proper velocity to the ftones, the upper 
chain-wheel was made of 15 feet diameter, 
and the under but of 10— which confe- 
quently occafioned the fall of water in the 
buckets, or revolution of the former, to be 
flower than the latter. 

I had the fatisfaftion to find the fuccefs 
exceed my expeftation, as inftead of dou- 
ble. 
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l)lc, the Mill vill now do treble the work 
it would before with the fame quantity of 
water, which is accounted for by the fric- 
tion being but little encreafed, though the 
power of the Mill be more than doubled. 
The figure will perhaps give a better idea 
of it than any defcription by words only. 



EXPLANATION. 

,Aj the tube which brings the water from the rcfervoir to 

B) an upright tube» Qpon on the top to fuffer the watef tp 
rife wh^nfi^dclenly ftopt. 

C, a horizontal tube which conveys 'thtf" water to the 
upper wheel, and wliich has an aperture in the wider 
part of it's extremity, being opened and fhutby a Hiding 
hatch conne<fted to an upright lever which turns on a 
fulcrum at D, and which being joined to a horizontal 
one ai E, andtbatkailifigtDaihiail Itvet at F^ the batch 

. i^ opc^aed! arid fhnj by z person within the Mill-Jioitfe ^ 
Q and H, the upper and under wheel, connefled by the 

two 
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two grdovftd ^bain-wheds I and K— the chaio being 
• 113 feet loqg and weighing one pound to a foot. 
L, a double grooviU roller in the interfedlion of the chain, 

to keep it's parts afunder to prevent rubbing. 
M, the trunk which conveys the water to the lowtr 

wheel after it has pafled the upper one. 



I Ihall conclude this treatife with the fol- 
lowing defcription of a Machine, which 
I have lately conftrufted, for a prefs in 
the procefs of Cyder making, but. which is 
applicable to many other fimilar opera- 
tions, and is more (imple and lefs liable to 
injury or difficulty of repair than any other 
which has fallen under my obfervation ; 
tfa^e power is alfo very great, being as 1, 
to I136 nearly, and capable by a trifling 
addition of any other proportion* 

A A Two pieces of timber 21 feet long, 12 
by 6 inches, laid fide by fide at the 
diftance of 1 2 inches, and fecured in 

that 
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that lituation by blocks placed between 
and bolts paffing through them ; this 
frame forms the bed of the machine. 

BB Two uprights 12 feet long 6 by 8 
inqhes morticed, upon them, and fe* 
cured in their pofition by pins, and 
iron fquares. 

C C Two uprights 5 feet long 6 by 10 
inches, morti ed near the end of the 
under frame, and fecured as before. 

D a lever 17 feet long, 12 by 13 inches,turn- 

. ing on a large bolt which paffes through 
the Ihort uprights — alfo through iron 

I ftraps, which fecure them to the bed in- 
fide, and a ftirrup of iron which paffes 
over the end of the lever, and which 
makes the turning point in the line of it's 

' ' lower fide and not through it's middle. 

E a lever 
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E a lever 20 feet long, 6 by 8 inches atit*s 
largeft ,part, and tapering towards the 
other end : this lever turns on a bolt in 
the uprights BB. 

F 1, 2, 3, 4. Four pieces of oak (which 
I call needles 10 feet Jong) .4 .b.jr 2I 
inches/ morticed loofely linto, the upper 
lever, arid hung thereto by bbks, fo as to 
fwing pef ptodicularly, And play in a long 

, mortice or channel cut th tough the large 
fever to receive them. Thefe needles 
baye inch-holes pretty clofely boted 
through them (in a direftion crofling the 
machine,) from the lower ends, as far 
upwards- as the great lever will reach, 
when it is, as high as it can go. 

G a bed to recieive what is to be prefle'd; 

H a frame to fupport a winch worked by a 
handle at L — At the end of the fmall lever 
two blocks or pulleys are fixed, one above 

and 
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and the other belovr it — a rope of about 
half an inch diameter is then faflened to 
the cielingy (or continuation of the up- 
rights of the winch frame if neceflary,) at 
It ; tKeii rove through the upper block oti 
dse iever^ ^fom thence pafled through a 
bkcLat L9 and then goes With four turns 
fcnind the winch, from whence it is carried 
darrough the block under the: lever and ^f- 
feqna to the machine at M ; by this means, 
if the winch be turned one way it raifes the 
*isd of the fmall lever, if the other de- 
prefles it. 

To work the Machine. 

If we fuppofe the great kvcr bearing on 
the matter to be preffed, an iron pin mufl 
be put into one of the holes in the needles 
above the great lever, and when the fmall 

lever 
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fever is worked as far as it will go, either up^ 
or down, another bolt is to be put into the 
hole, which come^^ neareft above the great 
Jever on the other fide of the uprights BB» 
and the winch then turned the contrary 
way, by which means the preffing goes on 
whether the fmall lever rifes or falls ; — be- 
fore the refiftahce is very great, the needles 
fertheft from the fulcrum of the fmall lever 
are ufed, after that the neareft are em* 
ployed, which doubles the power of the 
machine. 

In raifing the great lever or lowering it 
to it's bearing, the needles moft diftant from 
.the fulcrupi of the fmall lever are ufed 
. under inftead of ov&r it. 

As the rope is liable to ftretch and get 

flack I pafs it, (after taking two turns on 

the winch, through a pulley, to which is fuf- 

N pended 



\ 
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pended a weight of half a hundred^ and 
then take two turns more before it is car-* 
ried through the other block, by whlcir 
itieans the flack is conftantly gathiered/ini 
and' the weight holds on without increafing 
the friftion, as by hanging under the winch 
it countferafts the prefTure upwards on it's 

iixis. ^ '1 

. '' 'I . *• 

^The jdireftion of the preflure of this 
Machine is not perpendicularly downwards^ 
which is in fome cafes an inconvenience ; 
but by applying a Iharp or round billet 
between the lever, and the follower, which 
preffes immediately on the fubjeft of the 
work, it is in a great degree obviated — and 
an advantage of no fmall import in addition 
to thofe before mentioned, attending this 
Prefs above mod others, efpecially wooden 
fcrews of the common kind, is the clafticity 
of the levers which follow the prefTure after 

tlie 
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the winch is ftopt from working ; not to 
mention the bevel of a wooden (or other fuch) 
fcrew afting as a mechanical power to in- 
creafe friftion* 



FINIS. 



ERBATA. 

In advertiferaent line 4, fir to read to. 

Page 9 lines 7 and 8, for Doc rine read Doffrlne* 

13 line 13, for Equally read Equably, 

34 line 7, for 18 read 16. 

3I line 2, for a^ual read natural, 

40 line 4, for f read 7. 

47 line 20y for ages read pages, 

48 line 2, fur peritrecbio read feritrochio, 

65 head of 3d column of figured, for f»f^^/ read Impetus, 
75 head of i ft column of figures, for 01 read 4tfgle* 
36 line 9, for morti ed read morticed, 
Plate 2, Fig ift, £ F wanting. 
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